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(54) DUAL BAND TRANSMITTING/RECEIVING DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To reduce the number of parts, current 
consumption and an unnecessary spurious occurrence source by 
supplying a first local oscillation frequency to transmission source 
signals, adapting them as a transmission intermediate frequency signal, 
supplying the second local oscillation frequency to the transmission 
intermediate frequency signals and adapting them as a transmission 
frequency signal. 

SOLUTION: The TX-IQ input signals of transmission is subjected to 
quadrature modulation through the use of VHP local signals from a local 
oscillation part 2 and a synthesizer 2 by a modulating part MOD and is 
outputted. The quadrature-modulated signals are limited in band by an 
intermediate fi^equency stage and an intermediate frequency filter (TX- 
IF-BL), converted in frequency by a frequency converting stage (TX- 
MIX) through the use of UHF local signals from the local oscillation part 
1 and the synthesizer 1 and outputted. The frequency-converted signals 
are amplified by a driver, limited in band by a transmission frequency 
filter 1 (TX RF RL 1) or the transmission fi^equency filter 2 (TX RF RL 
2) and, then, outputted as transmission outputs (TX OUT). 
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(54) ismo^mi f'zLTjiAyi^mstmmm 



(57) [wmi 

[mm] f'^T)W<y\^m^mm (Dual band transc 
eiver) ®gi5S,.c^^^fflM, ?^»«««t^ffli^, ^S;^^ 





g{t#)T'«. §««^(CB(ifam2o^ap^igigiSi&^« 
2 ] mmmmf$ 1 o 5 tmsasnt^ 2 o 

iHWrn 2 5 ^-tJ-® m ::'3 1' K ^ A*- a: . mtB F 5 -I" A* 

'r;i/3'ts«SA, Mi2Sm^2©5:^^t>-®«(rg:{c«gjgJtt 
Bo 

!t#iS[i:T^tt*JS 1 X« 2 , 3 (CsB«CD5=';i.T;i'yN*> K 
[W^^S] HfrfBjMmil2(7)5=^^-tt«. Bf(fBI|2(D^ 

2. 3iz^m(o^=L7)w^>m^mmmo 

6 ] ffifB^ 1 ©Mi^iliSic^t H^tB^ 2 ®4s 
^ilfe^^tt, ®:#im^migC0GSM (Global System 
for Mobile Communication) t. ^iH'CMKitiZtHiX 

mm'p<DA—v±A^mmm'>xy'A<DDcsi s o o 

(Digital Cellular System 1800 ) X'$>^Z.t^WM 
tt^m^^ 1 T^MSWti-rn^U^tClBKco^^iT;!/ 

[0 0 0 1] 



#§12000-1 15013 
^800MHz^<i:. 1. 9GHz^fi t'O 2 A*> HT^^iii^j4'f'Bl)l 
[0 0 0 2] 

[fie^wfi^] xa.7';PA*>K«ii^am^«ii. 

T«. !KFBa¥ 1 0- 1 4 5 2 6 2 ^^2i$BTBf ^LTl>-2> 
J;-5{r. PDC (Personal Digital Cellular) tPH 
S (Personal Handyphone System) t.(D'ri^^' )V:^^<D 

m^mmx^mx^^2/'i>\im^mmmx$>r). mm 

^lilHlSS^V C O 4: P L L J; 5 {C V C 

Iftf^^ltTxi TJPA*> K V C 0^#^ J; ^ Lfc fc© 
PDC 0-826MHz(DS«MjSigC i: 580-696MHz T% 
«-r-5VCOi940-956MHzOSHS^^ia:*fiefflL, PH 
S *'5l 895-1 9 1 8MHz ©SfiJ^lSil^ 1 1 65 1 - 1 674MHz-e5^iiT 
-5VCOtl895-1918MHz<Dj||{tl^jgcia:?:ffiliT. itSft 
oaftSrfroTiiO, C:<7)JS^05^^T;l/A> KVCO 

[0 0 0 3] #58^1 0-842 9 9^^^{C 

m^^m^A (TDMA) ;&iCtr*5t^T. mi^lk^M 
(FDD) :)^^i:l^^i-fij (TDD) 1j^t^l-^<D 

L, FDD^:— h*CD^{Ctt810-826MHz(7)§{HMfe^i68 
0-696MHz-C5!tg-rS VC 0 1 130MHz CD 4'railiSIS:<i:940- 
956MHz OSimM&S:, TDD^:— h*®[g«c:«1895-1918M 
Hz©SmJl&^ 1 1 635. 1 5-1 657. 95MHzT^ii-r -5 V C O 
i260MHz©4'PBl^St^i 1 895-191 8MHz®jt{tJig&ii:<£ffl 

m^m^sm^^mitLxi^^, 

10 0 0 41 Sfc, mmW- 1 0-1 0 7 6 7 B^il^ffitC 
tt. ^JX.«FDD • TDMAjl«:^it:{C*5l>T, 2 OCD 

940-960MHz<DM«A/\*> h* t81G-830MHz©§ 
«A*>KA' T, 915-940MHz(7)jg»A>h*Bi:86 

0-885MHz09S«A'> KB' T. 2 -:5©jil«;\*> K t§« 
/N'>KOM7&^. 130MHzi:55MHzTab-2>7&^^)^ :t:7-t>y h 
C0^j^^^&75MHz <!: LT^^Wb^jtfiK LT t^^o 
[0 0 0 5] #M5p8-2 2 3 0 7 a^ii^fc 

OST6tlTI/^-g)800MHz^ (810-956MHz) il.SGHz^ 
(1 429- 1501 MHz) fJiEOi 2 A*> b*T'*®{r^ffl pJ^Tfe 

0, 2^©§ft«^Sr^E-n^*tio«g|5^ii«iS[|S:ft#T 

^>->-A*€:«|^UT<ri-2)o ^ 1 O^«*^*810-826MHz(O 
SfgJlfe^i:680-696MHzT^li-r-5 V C O 30MHz<©"4i 
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-1501MHz(Z>S«igj^^tl347-1371MHzT^}g-r^^mv 
C 0 1 1 1 69-1 193MHz®Mfg V C O <t 1429-1453MHz<Ditfa 

[0 0 0 6] o^tc. m^<D^=LT)vn>Ym^mm 

(Dual band transceiver) ^iM^'^MM<DGSM. 

(Global System for Mobile Comniunication, fiATGS 
M) i:, g>til+lO/1-V:f-;i.^a!)fl«v'X5^ACDDCS 1 
8 0 0 (Digital Cellular System 1800 , fitTDC 

s) t^miivx. mz^mm\^xmm-r^o s-rw* 

*aaPf!JiSP2 i:-»-tr-y-'1'-tf 2 (Synthesizer2+VC0 
2) *>e)OVHFP— :ft;i/M^SffioT, SWIS^L 

m^«TX- I F-F I L<£jiLT^«SiM-r-2)o Zl® 
m^Sr^gP^SSP 1 t-»-lr1t'f1f 1 (Synthesizerl+V 
COD *^e.©UHFD— *J|/«#$ffioTTX-MI X 
Tjl?S^a^L, K^-f/N* (DRIVER) TlgiJe-T-So illCD 
li*i^nfc:«^2rTX-RF-F I L trT^i^aiML/i 
1^. TX-OUTtLTm:^;-r-5o 

[0 0 0 7] :k\z. ^mj^^mmt^o ^mm^Rx- 

I N^RX-RF-F I L<&^LTLNA «£$|$iti|@ 

1fl (Synthesizerl+VCOl) *^f>OUHF P— 

*l5BoTRX-M I XT^jSia^SlL^ RX-IF-F 

I L^^r^Lfc^tTflJ^#nIa^«l|>igi (Acc-amp.) xmmt 

-&0 ::©«^^^gP^lggP2 i>'>-btK1f 2 (Synthe 
.sizer2+VC02) *^&®VHFD— :*j;i/M^<fci£oT«»l 
SBDEMTitSmg^L. RX- I Q^t^^m;^^•r^„ 

[0 0 0 8] O^tC, 1.9GHzmT«jtSftl^«-htBTai 
^fc900MHz^ta*»bf^tt|li;TD-:^;i-«^{C^5^ 
gf^tigRl i: -If 1 (Synthesizer+VCO) Sr^ 

[0 0 0 9] $-r. gOGMHz^Tfieffl-r^UHFD— 
m^\t.m^%m^l i:->>-fc-t)-'l'-t)-*l (Synthesizerl+V 
CO!) X&^ifiSVf2^mK>m^> 1.9GHz^T«J^8l5fB 
lig|5 3 i:->>-tr-y--1'-tf 3 (Synthesizer3+VC03) ^fi^ffl 
Tf)<, 900MHz^T<^fflf ^VHFn-;^;;Um^« 

«g|5^1ig|52 t->>-fe-ti--1'-tf 2 (Synthesizer2+VC02) 
Xib^tliSYf\^mK>mX. 1.9GHz«T««aB^SgP4 
<t>->-tr-t)-'fif4 (Synthesizer4+VC04) ^ffifflf-S. 

[0 0 10] 

[?6?^*««^L=fc5<ht--l>igS] LTJ^Li^t*?^. ±g2^ 



[0 0 11] Mid, ±ia®|lI3tr:^LfcS}fi£*^f.t>fc75^ 
SJc^fC, t¥*©5'3.T;W\*>HjiSffi^ (Dual band 
transceiver) (disl^Ttt^ '^(D^oti^^ti^h^^ 
[0 0 12] y^KD^m^t. ^gP^lggBc!:>'>-t1t-f-tf 
(Synthesizer+VCO) ■fAA%m-Smts.fzist>. SBiS^itA^ 

[0 0 13] ^2®i«)att. ^g|5%Sg|5i->>-tr-y-flf 
(Synthesizer+VCO) 1fiA^m>ii'Mt£.fz.^^ m^^Mffi 

[0 0 14] m3®iiig«, ^mwi.(D%t£^m^mt^4: 
[0 0 15] :^^m(Dwmt.. m&,jm.^mw.^ mn 

nyV^mSLmm (Oual band transceiver) ^m^-t^ 
[0 0 16] 

[zm 1 (Dmw>mmMm^^m^hxmm^m^^m^ 
trsMW^ 1 w5^t)-t, mum.m^fmMm^\z 

[0 0 17] ^fc. ±8B5^rtT;i^A->KjtSfi»SJ:*5 
liT. Has2m«^l®54^1ti:jtffi|g2 054^+>-ratc:fi 

jifS4'ra^i!Sia^i^7 vizis' =s:m^. m^mmm 2 ® 5 
m-r^mm^i<Dy-^}Ui$'iiSkmm2<Dy>{ji9t^m 

X.. WIBSft^2 05++)-©mr®{c^J^ti4®gBi:^(Di^ 
i<Dy^)l^iiS:m^2(Dy^)l:^ii^m^. Mb2§« 

M2 cDs^-y-tsftm 1 (Dz^^tmiz^m^mmigi^ 

[0 0 18] Sfc. ±135=^3. 7J1/ A- >HBISmSflt'*5 

[0 0 19] sfc. ±iBT^^T;i'/N*>Kasm^gf'*5 



(4) 
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[0 0 2 0] Sfc. ±ie-x:xT>)U/N*>KiiSm^«t*5 

CO 0 2 1] ^tz, ±tiy'=L7)w^>\im^mmmzii 
viT, mmm 1 <Dfmmi&mftmmm 2 (Dmmmm^ 

am ->x T- A <D D c s TS. a t ^iNp® t-r s . 

[0 0 2 2] 

[0 0 2 3] ['micDmmmm] 

®*SSJ^Ii<i:bT07'iT;PA'>F2ISfSSfi (Dual b 
and transceiver) :d«^$nTVi-5. ■gsitbT. 

©DCS i:«:atSffiT'^-g)5^3.7';W\*> KMSMgfitC 

[0 0 2 4] mCfcl^T, ±©*«aifi?g. >-t: 

[0 0 2 5] S-r, itft?SC9iffi[^tCt3liT, »*W;^J:fi 

^oMnt^jriSB^-rso aifioDTx- 1 Qxijm^^ 

m^^U^2 i:>'>-tr-y--f •y-*2 (Synthesizer2+VC02) 
J&^^(DVHFP— :^;i/'ft-^^ffioT> ^PSBMODTtS 

j6^®i:(t'ra«iS[|S:7-<;i/^' (TX- I F-F I L) 
^J^ftiJKLfctt, »g|5^iig|5l i:-»-ttKlfl (Synt 
hesizerl+VCOl) e)©UH F P— :*»;i^«^^ttoT> 

Jiis^^sis (Tx-Mix) -cm^^MmL. m^-r 

-5. CO^jS[|gc^«iSti;tm^*H^'f;^ (DRIVER) T 
mipiL, j||«MjS^7^';i/r5' 1 (TX RF FILl) fcL<« 

mmmm^y^)i^2 (tx rf fil2) ■v^mumi^rc 

Slffiffi^'j (TX OUT) <h LTtU^^J-r-So 
[0 0 2 6] ^A\Z, §ffl?g(!D«I^K{c:oViT> 

fUHF =(9 0 0MHz + l. 9 GH 

= 1. 4GHz 
fVHF=l. 9GHZ-1. 4GHz 
= 1. 4GHz-900MHz 
= 5 0 OMHz 
dCT. fUHFtt^gP^SgPl <t:'»1r-y-f-y-'l (Synth 
es i zer 1 +VC01 ) d^^Sf -S U H F P — ;^ ;i/ft^O JliS^ 
Ta&O, fVHFtt^gU^lggB2 t-»-fe-y-f1f2 (Synth 
esizer2+VC02) *i^Ji-rsVHFP— ;^7;i/M^0D®St&T 

[0 0 3 1] $ e.fc»Rm«, m 1 o^BR^igi^ife^ 

mmmmt. s^ojis^ (i.qghz) ?5^?>ci©>f'i:>iiiS 

d^^, i®4^'i:^Jlj^^<i:ffi;^©jl&^ (900M 
Hz) t(DmiiLrzZ.ii-^$>^, 



^(Dmntmzw^m■r^. s«o (rx in) Atim^=^ 
'S.mm^^y ^ )Vi' I (rx rf fild %L<\t.^mmm. 
^y^)v^2 (rx rf FIL2) -Q^mumiyfzm., 
mmws. (lna) ai:fj-rs, 3:©ii*ii$nfcft 

^^^SC^iggBl i:->>-fe-9-f-y*l (Synthesizerl+VCO 
1) *^^©UHFO-;^j;Uft^^<goT, SftiliSmM 

^Wt (RX MIX) t^js^^^u. mti-r^o zaymM 
^m-^nrzisn^'^mmmikmmmt'p^^m^^y ^ )v 
9 (RX if fid '^mmumx.fz^. -^^mnwrn®. (a 

GC amp.) TJitSL, m:^-r-5o CCDiilg^nfcfS-^S: 
«g|5^1ig|52 iLiyy^L-^^^2 (Synthesizer2+VC02) 

§Mm^tt3^«^ (RX IQ) tLTtil^fj-rSo 
[0 0 2 7] -hte^gP^SgPl <i:-»-fe-9-f-tf 1 

tt"BJ^mjEE$i||3¥t:: J; -S^gp^JiUlgg tfegglS^JgliliJS© 

tAtT**. mmmm^2 ti^-fetf-f tf 2 troViT'b 
[0 0 2 8] (*SIMJK^CDl!ifpODiftM) JigB, 

[0 0 2 9] immmm.. 7^3.T;i/>'\*>K3Ss«^a 

(Dual band transceiver) SrS/hKO^gB^JigPi:>' 
>-feit-f-tf (Synthesizer+VCO) T^iST-Sfefefc:, Z. 
tl?.$:2fS^^J^07'iT;i'/\*>h* (Dual band) 
ffl-rSiK^S*^*^. ^©/iJifCtt. — J3Se<);^c900MHz^® 
'yT^J-h^t.. 1.9GHz^®>'::^^A®5^j.T;l'A>F'fk* 
SSrst. £iT®*#(JliSfeSi:)?:}i;fe$;ic(tn«?Jce> 

[0 0 3 0] 



z) /2 



(1) 



• • • (2) 

[0 0 3 2] ^o^^fr^mrz\^tzim^\t.'f^y)\^n> y 

(Dual band) T, OT<Z)J:3;'Sffl^OM«{c*^« * 
f , SIWl^TttSlfiiit^ (TX IQ) M^^500MHzTil[55 
^iS $ ny^cft^^n . 4GHz O U H F P — ;Ht-^^&^ -p T 
JljS?l*^^$n. 900MHz, I.9GHz©€-*©m^€:M«i^ 
jg^ic^'TJUr^' 1 (TX RF FILl) S;Z>*Mmilzfe«fc7-i- 
2 (TX RF FIL2) (900MHz or 1.9GHz)fC 

^^ftiJPIUfcfS. j^flffi:^ (TX OUT) ^:bTtti;'3T-S)o 

[0 0 3 3] i>:fc:, S(f3ST«9 0 OMHz, 1. 9G 
Hz®#/rCDfi^*SejljftSc7^Jl'^ 1 (RX RF FIL 



1$ 

1) RUS:ism&^y ^ 2 (RX RF FIL2) TiiJgfj: 

mi&msoomz or i.%Ez)iz^mmmLTAtiLrzmi. 

$nfc500MHzCDfi#$it3^«iBL/, ^m^^m^ (RX I 

Q) thxmti-r^o 

[0 0 3 4] 01^£:»c:LT, JJATJCGSMi. DCS 
(Dual band transceiver) (D^S?iScll«<D*#: 

[0 0 3 5] GSM, Dcs(Dm^mm^mt&LTff)m 

[0 0 3 6] 

GSMjtW^jSia: : fGT=8 9 0~9 1 5MHz 
GSMSIt^iS^: f GR=9 3 5~9 6 OMHz 
DCSmmmikWc. ■. fDT= ISOS-ISSOMHz 
DCSgm^l^^ : fDR= 1 7 1 0~1 7 8 5MHz. 
±ie, Mj^ii:*^ e. G S M®il§«'g-i?)fctf 'L>iljg^l^ f Gc 
enter. StJ^DC S®j||§«#J6fc4''L>i^ife^ f Dcenter 

[0 0 3 7] 

f Gcenter=9 2 5 MHz 
f Dcenter= 1 7 9 5 MHz 

z:cD2^©^lS^i: (1) SC&Of (2) iCd^GUHFD 
-;^;UJlj^^ f UHFcenter&af, VH F P-*;P«ife|S: 
f VHFcentertt, 

fUHFcenter= (9 2 5MHz + 1 7 9 5MHz) /2 

-13 6 OMHz 
fraFceiiter= 1 7 9 5MHz - 13 6 OMHz 

= 13 6 OMHz -9 2 5MHz 

= 4 3 5MHz 

J;cT«iS^^^^i|S©ci;"9Xt:ViDCS^^«LTU 
HFa—:fy)mikSLfimFm\BRZ^s VHFU—:^ Jim 
ik^k f DUHFmaxSthS-rS t , 

fDlJHFiBin=l 7 1 OMHz— 4 3 5MHz 

= 1 2 7 5 MHz 
fDUHFiiiax=l 8 8 OMHz - 4 3 5MHz 
= 1 44 5MHz 
|wi«{cGSMf;:-:ptiTfefT3i, 
fGllHFmin=8 9 OMHz 4-4 3 5MHz 

= 1 3 2 5MHz 
fGDHPliiax=9 6 OMHz + 4 3 6 MHz 
= 1 3 9 5MHz 

[0 0 3 8] ±ie. mn^MA^^hi^A^^j^oiZ. =to 

sMCD-?-n$•^^T^i-s, z.z.-vmizmifrz'T=LT)W'\ 

> KjtSff ^ (Dual band transceiver) TfSt/,T<>Dil 



(5) 
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f UHF= 1 275MHz~1445 MH z 
f VHF=4 3 5 MHz 

mtz. C<Dxzi.T;PA>KjiSm« (Dual band transc 

eiver) it'en^ti<DS:mm'i'fSim^mnm>=4zmz 

't'WJ^jfegctt f VHF=435MHzi/j:0, cTD^'fa^i^lg^lS: 

[0 0 3 9] [^2 onigj^si] ^mn(Dm 2 oiimj^ 
ffii LT. 1 \zm Ltzw. 1 (ommm 

^8<i:l^^iTa&^*^^ itw^i^ss (tx mix) ^©^gp^is 

■To 02»C*5tiT. ^ 1 «^g|5^tiJl?S^ (fUHF) 

^mtmi^<Dm^^ (I.QGHz) *^e>C:CD4>/L-.MiSI&i:0D 
C®4''L^^«[iS:ii£i®CDffl^Sit OOOMHz) i: 

#LT. m«-r-5ittBj*#iiis-r-i). 

[0 0 4 0] 4!:E12 tC*5liT, iimil-irBU (TX MIX) 

^g^l^lggPl i:'>>-fe1i--f lf 1 (Synthesizerl+VCOl) 
■6^^<DUHFa—tl)Vmmt. 9 0^#ffig§ (7C/2® 

feffinmK) ^iffi.xmmm^m (tx mix) {cA:^-r 
^, ^®9 os^ffigg*^^,®9 os^affiM^tcin^x 

AT^€. tx. mmOii] (TX OUT) * 9 0 0 MH z t> 
L<tt9 0S^ffigg$:aLAc<^-i?id^Ol. 9.GHz 

[0 0 4 1] ^co^«. wmmmLxmmiiiti (tx ou 

1 (TX RF FiLi) j^t;:3^mm*:7-i';i.^2 (n RF fil 
2) it^WiiU^. ioT. S/iSgUD^p.^^^CDiiJMjOtBl 

So 

[0 0 4 2] ±mLrzJ:oiz. ^^Bfiizji^mmmmtz 
•o\,^xmmi.rz^^. GSMyjiS.tDcs:^^t^—^(D 

Ti5iigLfcJ;5tC, ±t3K«S{cfgfH-r-5B*OPDC 

(Personal Digital Cellular) <hPHS (Personal Ha 
ndyphone System) tJCaiffl-T-SCl t fcoJtgTabO, # 

[0 0 4 3] 

[0 0 4 4] ^1«. ^gB»Ssg|5<!:->>-t-y--f1f (Synt 
hesizer+VCO) *^*2 *^THMT#.5fcd6. ^ffoM.^^ 

mmx^^^tx;^^. 
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[0 0 4 51 ^2 tt, ^gP^lgaPt-»-t-y--f-tf (Synt 
hesizer+VCO) 2 5^i^T*:S-e^afe4&> mmMi>^ 

[0 0 4 6] m3«. «iS[|S(DS;iSffi^jlSj5«2c»L*^ 
[0 2] *5gB^(CJ:^7'3.7;m>H»I^MS«^SO 



TX-IQ ilftia3£«^ 
MOD ^Pgg 

TX-IF-FIL SI(tfiiJ4>ffi^igtl&^«7^';i'i5' 

n-Mix mmmm-^^ 

DRIVER 2l«tt:'aiiit@gB 

vcoi,2 ^1, ^2m^mm^ mi&mjmmm^) 

RX-RF-FILl. 2 S«#J§«^SI^C^«:7^ JPiS^ 

Rx-Mix ^mmm-^^ 

Rx-iF-FiL ^mm'pmmmw^^m-7^j\^^ 

AGCamp ■sjmmmmMmm 

DEM SiHgP 



[01] 



MOD 



VC02 



Synthasliar 2 



TX RF FIL1 



TX IFRL 




TXMIX 



•®H>i 



rUh- 



VC01 , 



Synlhesixerl I 



DRIVER 



41H 

TJC RF FIL2 



TX OUT 



RX RF FIL1 



RX 10 



AGComiK RXIFFIL RX MIX itf^P 



RX RF FIL2 
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[*iHiB] ¥fieil¥8^2B (1999. 8. 2) 

[^mmiE 1 ] 

*&bT§««f la^iSt^d^ <t-r«.s«m 2 © 5 ^-y-t, 

cm*:w 2 ] mmmmf^ 1 o 5 ^tt- 1 a^imm 2 © 
5 ^■^fmzitmm'pmmmmmm.y ^i^iJ' mm 



Bo 

©^sjijfeiS:* nj^-r « -»-feiJ-'f -tf i:75> e. ife 2> t ^ 
f^iS^iiT^mim. 1 xtt 2 . 3 {ce«©x3.t;i/a*> f 

[tt*]S5] HuSB)limiS2©5+-!tti, SttaB|g2®^ 
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